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Midline electroconvulsive therapy following left frooto-temporo-parietal craniectomy and cranioplasty: 

SAN ANTONIO 

Abstract ----
We report on an interesting case of necessity using an innovative electrode 
placement in a 20·year--0ld fems.le with major depressive disorder (MOD) who 
received two series of ECT treatments in 2014 and 201.S. In 2013, following a 
suic ide attempt by j umping out of a moving vehicle and sustaining severe cranial 
fractures, she underwent left frontO·temporo-parietal cmniectomy and 
rcconst.ruction cmnioplasty with titanium mesh-plating. She was t ~atcd with 
mldllne electrode placcme.nt for F.CT. as the mesh-plating barrier would a ffect 
traditional techniques We found improvement in the patient following treatment 
with quality average EEG results over the course of treatment We h)'potb esize 
that the cortica l mfdllne structurrs (CMS) could play an important role as 
ta rgets of ECT t~tment and imfll'Ovement in this patient. 

Case Presentation 

TI1is is a 20-ycar·old female with history of MOD and T131 in 20 13 status post left 
fronto-temporo-parietal craniectomy and reconstruction cranioplasty with 
tilnnium mesh plating. The patient has an extensive history of depression with 
multiple suicide attempts including cutting her wrists. She has had multiple 
admissions for acute depressi\'e episodes with suicidal ideations and/or suicidal 
behavior. 
She has been treated with mulliple pharmacological interventions over the years. 
Iler most recent nnd critical suicide attempt was j umping out a moving vehicle, 
in February 2013, during which she suffered multiple cranial injuries . 
Following th is incident the patient underwen t several neurosurgical 
p roccdures including a right nnt rkuloperitoncal shunt placement, lert 
f ronto-temporo- puictal cranlcctomy and left f ronto-temporo-parietal 
~construct ion cranio plasty with titanium mesh pla ting over the course of 8 
months. CT Imaging in n gure 2 s hows the exten t of th e cra nloplasty 
performed. 
TI1e patient was admitted in January and March of2014 for worsening depression 
and suicide attempts by cutting her wrists. She sustained multiple lacerations each 
time requiring sutures on bilateral wrists. She did not receive ECT treatments 
during those admissions and was managed medically. The patient presented to for 
inpatient admission in July 2014 for major depressive episode with suicidal 
idcations. She remained inpatient for 12 days and we history. provided ECT 
t rc1t men t with midlioe electrode placement as shown in Ogu~ I. This was 
clinical decision based on the patient's surgical history. 
The patient was discharged and continued to receive 4 more treatments as an 
outpatient for n tota l of 15 swlons. We achieved good EEG readings based on 
the rhythm strip with a\•croge s timulus of 33%, average seizu re duration of 90 
seco nds, avtragc pos tictal suppression indn (PSI) o f 48~ •• average seizure 
energy iode1 (ASEi) of 7365µV1 a nd an average muimum sustained 
coherence (MSC) of 83% . The patient started treatment n; th a quick inventory 
of depressive symptomatology (QIDS) of 2 1 and th roughout treat ment, her 
sco~ improved on the QIDS to 11 lowest score of 3. Self- reported memory 
difficulties we~ reported on a scale on 1-10, with I being minimal and 10 
being significant difficulty. The patient's annige sco~ throughout treat ment 
was 3.5. Self-reported score of ECT helping the patient's depressive symptoms 
was also scored on a scale of 1· 10, with I being minimal help and 10 being 

ticnt's avera1te score throughout treatment was 
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TI1e patient wns in remission and remained functional for the nut yeto r, until s he 
odmitted again for n depress ive episode with s uicidal idetotions in June 20 15 
for 10 days in which she received 4 ECT t rc1tmt nt5 with mldlln ' placement 
nod 3 mo~ treat ments post· disehargc. We achieved excellent EEG readings 
based on rhythm s trip with average stimulus of 40%, average scizu~ 
duratioo or 106.3 seconds, average PS I of 41%, AS£1 of 7606µ\11 and an 
overage MSC of 93%. The patient sta rt ed t reatment with a Q IDS score of 15 
and throughout tretotment, sh e Improved on th e QIOS to a lowest sco~ of 4. 
Sclf-~portcd memory difficulties were ttported on a scale on 1- 10, w it h I 
h•iog minimal nod 10 befog s ii:oificant d ifficulty. The pat ien t's anrage sco~ 
throughout t~tmen t was 4.5. Self-rcponed score of ECT helping the patient's 
depressive symptoms was also scored on a scale of 1-10, with I being minimal 
help and 10 being significant improvement. TI1c patient 's overage score 
throughout treatment was 5. 7 
The patient remitted \\i th self-reported imprO\'Cmcnt in each round of treatment 
The patient has continued to be in remi.ssion since that time. She is currently 
living with her grandmother, is planning to go back lo school to complete a 
general education degre.e and is following her medication regimen with good 
outpatient follow up. She reported less irritability, improved sclf-wonh, good 
sleep. good family relations and growing interes t in daily activi ties to help her 
move on with her life. 

Discussion 
O ngoing efforts continue to e lucidate optimal electrical stimulus parameters and 
electrode placement for ECT. Currently ultra-brief s timuli with right unilateral 
placement are increasingly viewed as favorable ( I. 2). Our u perlence s uggests 
that stimuli using a novel electrod' placement may result in seizures with 
characteristic comparable to traditional ECT. 
Because of the traumatic brain injury and subsequent neurosurgery our patient's 
skull and brain architecture were considerably altered. The extent of the 
titanium mesh over most of the lcll s ide of her skull precluded us ing a bilateral 
electrode position. We also considered the right unilateral electrode position 
how,ver. opted for using a midline electrode position because of concerns about 
the residual brain damage and our belief that a midline network of brain locales 
is highly gem11me to the manifestation and alleviation of depressive symptoms. 
Reports have shown that conical midline structures as well as self-referential 
processing do play an important role in the course and treatment of MDD (3). 

Functional M RI studies hon s hown th e neural netwo rk involved In 
manifest ing drprcssion extends from the inferior frontal mldlinc st ructures 
including the subgenual cingula te rq:ion 25 to the p rttuncus. It a lso 
includes structures such 8ll mcdlal p~frontal, anterior clngulate cortices, 
d orsa l lateral p~fro otal corte1 a nd the posterior cingu late gyrus in the 
posterior pnrictal a~ (3, 4). Initial fMRI studies have s hown midllnc 
networb to be olTected by ECT. However these s tudies hove not found n 
st rong relationship between the fMRJ changes and patient outcomes (4, 5). 
We believe that targeting these networks might be a strategy in treating MOD 
with ECT. It may be possible to position ECT electrode to have the stimulus 
pass through the presumed midline network of relevance yet bypass direct 
clTects on the hippocampi and other structures mostly involved in memory 
processes. What continues to be unclear is lo what exten t a generalized seizure. 
in and of itself. is a necessary and suffic.icnt basis for ECT response. The 
seminal repor1 by Sackheim ct al in 1993 strongly suggested that all seizures 
arc not equally efficacious given the inferior response of seizures induced by 
low dose uni lateral s timuli (2) Induced seizures arc regarded as a necessary but 
not sufficient phenomenon for ECT 10 elTcctively treat depression. Extreme 
divergent opinions range from proposing that seizure induction by any means to 
be effective to the passage of non-convulsive amounts o f electric current being 
efficacious (6. 7) 
We arc aware of two p rio r ~ports using n s imilar electrode position 
~ferred to os frontomcdlnl (8, 9). 111ese reports position elec trodes over the 
mid-frontal area and the vertex. We opted for a more posterior positioning of 
the lancr in order for the s timulus to pass througl1 the affective and default mode 
networks to a fuller extent Animal studies and computer simulations have 
explored the path of the current s timulus and suggested that it may be possible 
to largely avoid memory relevant areas while affecting areas linked to 
depression (8). 
In conclus ion. we have presented a unique case ofa patient that forced us lo use 
our medical knowledge, expertise and literature reference to determine the 
course of treatment. We opted for midline elect rode p lacement a.nd did 
achieve good results. The ba1is for using a mfdllne electrode posit ion was 
highly spttulative but we feel it is wo rthwhlle to int roduce It for furth er 
consideration nnd di•cuss lon. 
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